THE PREVALENCE of a number of electrocardiographic findings among the adult population of a total natural community was reported in an earlier article.' This community, Tecumseh, Michigan, is the site of a long-term study of 1959 and 1960, 3,745 or 73% had a second tracing between 1962 and 1965. The percentage of participants who had an electrocardiogram on both examinations was considerably higher, but few of the tracings from the 16 to 21-year-old group were classified according to the adult criteria on their first examination because they were less than 16 years of age.
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Methods
Electrocardiograms were recorded from 5,129 examined persons 16 years of age and over in 1959 and 1960 . During the second period of examinations from 1962 to 1965 tracings were obtained from 5,451 persons. Of the persons from whom electrocardiograms were recorded and classified in 1959 and 1960, 3,745 or 73% had a second tracing between 1962 and 1965. The percentage of participants who had an electrocardiogram on both examinations was considerably higher, but few of the tracings from the 16 to 21-year-old group were classified according to the adult criteria on their first examination because they were less than 16 years of age.
The interval between examinations varied from 20 to 72 months with a median interval of 47 months. Eighty per cent of the participants were re-examined between 40 and 56 months after their first examination.
The electrocardiograms were recorded on direct writing single-channel instruments at a paper speed of 50 mm per second. Food and tobacco were not prohibited before the clinic visit, but participants did not smoke immediately before the electrocardiograms were recorded.
Almost all participants during the second series of examinations received 100 g of glucose as part of a modified glucose tolerance test, but the electrocardiograms were always recorded before the glucose was administered. During the first series of examinations 60% of the adult participants received a glucose challenge which was frequently ingested before the electrocardiogram was recorded.
All electrocardiograms were classified according to the coding system of Blackburn and associates,2 but a different cardiologist coded the tracings from each examination.
Results
Prevalence of Classified Items in Electrocardiograms from the Total Examined Population on Two Occasions (Tables 1 and 2) Q and QS Items
The prevalence rate for codable Q and QS waves was slightly greater among the men who had electrocardiograms during the second series of examinations but there was a 50% This category was classified only half as frequently in the second series of electrocardiograms as in the first. The age and sex distribution for this classification was similar in both series. Most of the 111-1 classifications were among men less than 30 years of age or persons of either sex 60 years of age or older.
ST-Segment Changes (IV-1, 2, and 3)
The prevalence of ST-segment depression was less among the electrocardiograms from the second series of examinations, although the IV-1 and IV-3 categories were more frequent while the IV-2 classification was much less frequent.
The prevalence of ST items among men's tracings was only slightly less during the second series of examinations. Such changes were reported in 5.4% of the women's electrocardiograms from the first examination but only 3.8% from the second.
T-Wave Inversion (V-1, 2, and 3)
Classifications for T-wave inversion were also reported less frequently among electrocardiograms from the second series of examinations, although the most marked T-wave inversion, category V-1, was more prevalent. There was a modest decrease in frequency of the V-2 classification and a great decrease in prevalence of V-3 items, the flat, diphasic, or very slightly inverted T waves.
Other Items
The prevalence and age and sex distributions of complete bundle-branch block and atrial fibrillation were similar for the electrocardiograms from both examinations.
The prevalence rates were lower in the tracings from the second examination for a variety of classified items such as incomplete right bundle-branch block (VII-3), frequent premature beats (VIII-1), and low amplitude QRS complexes (IX-1).
Changes in Q and QS Items Between Examinations Among Persons Who Had Electrocardiograms on Both Occasions (Tables 3 and 4) .
Ninety-one members of this cohort had classified Q or QS waves in their electrocardiograms from the second series of examinations. Thirty-three (36%) had no codable abnormality in their first electrocardiogram, 36 (40%) had classified Q or QS items, and 22 (24%) had nonspecific changes (17 had STsegment depression or T-wave inversion and five had left axis deviation or high amplitude R waves).
Forty-nine persons in this cohort had classified Q or QS items in the electrocardiograms recorded during the first series of examinations. Thirty-six (73%) still had classified Q or QS changes in their second electrocardiograms, seven (14%) had no classified abnormality and six (12%) had nonspecific QRS, ST-segment or T-wave changes. Of the 13 participants whose electrocardiograms no longer had codable Q or QS waves at the time of the second examination, four had prior tracings classified as I-1, four as I-2, and five as 1-3.
Eighty persons had classified Q or QS items in the electrocardiograms recorded during the first series of examinations, but 18 died before they could be re-examined. The electrocardiograms of 18 persons had Q or QS changes classified as I-1 or 1-2 in the second series of examinations but not in the first. When these tracings were compared to the previous ones, the differences were minute and the general configurations of the serial records were similar ( fig. 1) . Tracings from five other participants with less marked Q or QS items (I-3) at the second examination were also similar to the previous electrocardiogram.
Three persons whose tracings on first examination had coded Q or QS changes had electrocardiograms during the second series of examinations without classified category I items, although the differences between the serial tracings were slight. Although the response rates were similar for both examinations and there is little reason to suspect a change in the prevalence of cardiovascular disease in so short a time, the discovery of asymptomatic or unrecognized abnormalities during the first series of examinations prompted many participants to seek medical care. The subsequent treatment may have influenced the number and type of electrocardiographic findings in the second series of examinations.
Changes in Classification of
The Minnesota code2 was used for classification of the electrocardiograms from both series of examinations. The principal advantage of this system is that all classifications are based on the magnitude of specific items. This should improve comparability both within a single study and between different studies. This semiquantitative feature should more clearly define observed abnormalities and allow for a rough gradation of the severity of the abnormalities.
The major disadvantage of the Minnesota code is the fairly high rate of inter-observer and intra-observer variation in classification. 6 The upper tracing was classified as normal. The lower tracing, which was recorded 4 years later, was classified I-2d because the Q-wave duration in lead III was between 0.04 and 0.05 second and a Q wave wvas present in lead aVF. The differences between the two electrocardiograms are slight and would not justify the diagnosis of a new myocardial infarction. 1077 OSTRANDER and right bundle-branch block), the rates were similar for both examinations. There is usually little disagreement about such items. Agreement was usually good for Q and QS items (category I) among men. The differences in prevalence among women cannot be readily explained, but it may be due to the improved technical quality of the second examination electrocardiograms which permitted more accurate classification of borderline intervals or amplitudes.
The marked decrease in prevalence of coded high amplitude R waves (III-1) may have resulted in part from differences in reader attention. Early in the analysis of electrocardiographic classifications from the first series of examinations, it became apparent that the III-1 criteria did not discriminate well between normal persons and those with other evidence of left ventricular hypertrophy or a reasonable cause for it.8 Recognition of the deficiencies of the criteria for high amplitude R waves probably biased the classification of subsequent tracings.
The difference in prevalence of the III-1 classification between the two examinations probably did not result from reader differences alone. Of the 52 persons who participated in both series of examinations and whose electrocardiograms were coded III-1 at the time of the first examination but were unclassified on the second examination, only five had R wave amplitudes sufficiently great to fulfill the III-1 criteria when all 52 second examination records were re-examined.
R wave amplitudes probably decrease with age, particularly among young men.
The ingestion of glucose by some participants in the first series of examinations before the electrocardiogram was recorded may have caused a greater prevalence of high amplitude R waves. Such an effect from a meal has been reported by Simonson. 9 The much lower prevalence of classified ST-segment depression and T-wave inversion among the electrocardiograms recorded during the second examination was the most striking change between the two sets of tracings.
There was an increased prevalence of the most marked ST-segment and T-wave changes (IV-1 and V-1 items) in the electrocardiograms from the second series of examinations, a modest decrease in the V-2 category and a more pronounced decrease in frequency of the total of the IV-2 and IV-3 classifications. The most marked change was the decrease in prevalence of flat or very slightly inverted T waves (V-3) among the second examination electrocardiograms.
Reader variability accounts for some of the differences. Two different electrocardiographers would not be expected to agree regularly about such items as flatness of T waves or whether the ST segment reaches a point 0.5 mm below the PR segment in any of a number of leads.
The practice of always recording the electrocardiogram before the glucose challenge during the second series of examinations was probably the most important factor in the lower prevalence of minor ST-segment or Twave changes. Among men without apparent cardiovascular disease on a hospital ward'0 and in a sample of women in the Tecumseb study1' ingestion of glucose produced classified ST-segment or T-wave changes in 10% of persons with normal electrocardiograms before challenge. During the first series of examinations in Tecumseh, the proportion of challenged participants who ingested glucose before the electrocardiogram was recorded is unknown, but 60% of examined adults received glucose. If half of those examined ingested glucose before the electrocardiogram was recorded, about 5% of the participants would be expected to have classified ST-segment or T-wave changes due to the challenge.
The total IV or V items from the second examination was 584 or 10.8% of those examined. The addition of 5% would result in a prevalence rate of 15.8%, which is similar to the combined prevalence of IV and V items from the first examination electrocardiograms, 16.4%. There is little reason to doubt that ingestion of glucose before the electrocardiogram was an important factor in the higher prevalence of classified ST-segment and Twave items among the first series of tracings. 
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OSTRANDER Among the cohort of 3,745 persons who had classified electrocardiograms on both examinations, the Q and QS items were relatively stable, the more marked ST and T items were less stable, and the minor ST or T classifications were extremely variable. Still, 31% of persons whose second electrocardiogram revealed codable Q or QS items for the first time had classified ST-segment or T-wave items in their previous electrocardiogram and another 9% had nonspecific QRS abnormalities, either high amplitude R waves or left axis deviation.
The Minnesota code is a useful system for the classification of large numbers of electrocardiograms, but for accurate identification of new events, tracings exhibiting category I, IV, or V items must be examined serially.
